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Introduction

Petroleum Environmental Technologies, LLC., a Floridian Corporation relocating to Casper,
Wyoming, contracted with the Rocky Mountain Oilfield Testing Center (RMOTC) of
Casper, Wyoming to conduct a leachate recovery bench test. The test was intended to
illustrate the decreased movement of crude oil in soils on which ECOSAFE™ was applied to
enhance the degradation of hydrocarbons in contaminated soil and water.

The data presented in this report was collected from February 26, 2002 to March 1, 2002.
This report will detail the materials and methods used to conduct the test, test procedures,
laboratory results, and conclusions.

Materials and Methods Experimental Design

The procedures detailed in this report were based on earlier bench testing conducted by
RMOTC at Naval Petroleum Reserve No. 3 (NPR-3).

To simulate the flow of fluid through the soil, columns were used to hold soil and liquid.
Each column was assembled from a 36-inch length of 4-inch diameter clear Schedule 40
PVC pipe. One-half inch holes were drilled at six-inch intervals along each length of pipe;
one-half inch pipe plugs were installed in the holes. A one-half inch outlet valve was inserted
at the bottom of each column. A PVC cap perforated by two one-half inch holes was placed
atop each column.

The columns were set into specially constructed stands and loaded with eight inches of
medium grain clean sand covered with twenty-four inches of clean clay-loam dirt. Four
inches of headspace was left at the top of each column to allow addition of water and
ECOSAFE™ solution. A 1,000-milliliter glass jar was placed below the outlet valve of each
column.

Unrefined sweet crude oil (36° API) was collected from an onsite battery at NPR-3.

Experimental Procedure

February 26, 2002

First, a bulk density test was executed on the topsoil to determine its porosity. Bulk
density is expressed in grams of soil mass per cubic centimeter of soil volume. This value
is used in the equation to calculate the volume of oil to soil ratio to achieve a particular
hydrocarbon loading rate.

For each column a 20 % total petroleum hydrocarbon loading rate was desired. Therefore,
301.4 in® of clay-loam soil, with a bulk density of 1.39g/cm’, the volume of oil needed to
achieve this loading rate was 1,562 milliliters. The oil and soil mixture was homogenized
thoroughly. The equation used to achieve this loading rate is shown below.



.20mg/kg = x/ml (volume of oil) x 315 lbs/bbl
301.4in’x 1.39 g/cm’ (bulk density)

Next, two columns were set side by side. Each column was loaded with 8-inches of fine

to medium grain, clean sand followed by 24-inches of the crude oil and clay-loam soil
mixture.

Finally, it was determined that each column would receive a liquid addition to the soil
matrix in 1,000-milliliter increments. The Control Column would receive additions of de-
ionized water only. The Test Column would receive a solution of ECOSAFE™ mixed at a
ratio of 1 part product to 100 parts de-ionized water.

The output fluid would be collected in 1,000-milliliter glass jars. The first 2,000
milliliters collected from each column would be analyzed for Total Petroleum
Hydrocarbon content using EPA Method 1664 and Diesel Range Orgamcs using EPA
Method 8015 Modified.

Finally, the air injection procedure would begin. A one-quarter inch stainless-steel pipe
perforated at four-inch spacing was inserted into the center of each column to a depth of
approximately 35-inches. Air would be injected into each column at an average rate of 2.5
cfm at 10 psi. Liquid additions would be made to each column following the same
procedure and leachate collection would continue.

At the conclusion of the test, three soil samples would be collected from each soil column
and analyzed for Total Petroleum Hydrocarbon content using EPA Method 1664 and
Diesel Range Organics using EPA Method 8015 Modified.

Discussion

February 26, 2002, Control Column #1

The temperature of the soil and oil mixture was 12°C. Temperature of the unrefined crude
oil ranged between 12°-17°C. 1,562 milliliters of unrefined sweet crude oil (36° API)
was homogenized with 301.4 in’ of clay-loam soil. This mixture was added to the column,
followed by 1,000 milliliters of de-ionized water at 9.0°C.

The water was absorbed and approximately 7 minutes later, leachate began draining from
the valve at the base of the column. Six hundred milliliters of de-ionized water was added
to the column. This liquid was absorbed. Eighteen minutes later, 400 more milliliters of
water was introduced to the column. The column continued to leach during this
procedure.

Forty minutes passed as most of this liquid was taken up in the soil matrix. Six hundred
milliliters of de-ionized water was added. Fifteen minutes later most of this liquid had
been absorbed and an additional 150 milliliters of de-ionized water was added to the



column. A final supplement of 250 milliliters of de-ionized water was added 25 minutes
later. Over two hours, a total of 3,000 milliliters of de-ionized water was added to the
Control Column. The column was allowed to drain overnight.

February 27, 2002, Control Column #1

The following morning approximately 2,200 milliliters of output fluid was recovered over
18 hours. The output was a mixture of de-ionized water and free oil product. This fluid
was taken to the laboratory for analyses.

Continuing the test, an additional 1,000 milliliters of de-ionized water at 10.8°C was
added to the Control Column. This water was absorbed in two and one-half hours. An
additional 250 milliliters of de-ionized water was added and air injection commenced.
Two and one-half hours later, 250 milliliters of water was added to the column. Air
injection continued for the next 16 hours.

February 28, 2002, Control Column #1 -

From 1600 the previous day, to 0700 Thursday, approximately 200 milliliters of a mixture
of de-ionized water and crude oil had collected in the leachate jar. The procedure
continued with additions of 250 milliliters of water at one-hour intervals for the next three
hours. The air injection continued as well.

A change of procedure was made at the next scheduled fluid addition. Due to the small
volume of leachate recovery, the air injection would be turned off to prevent overspray and
1,000 milliliters of de-ionized water would be introduced to the soil column.

The column could only hold 900 milliliters of water. Within two and one-half hours, most
of the liquid had been absorbed and air injection could continue. Over the next five hours,
only 200 additional milliliters of leachate was collected.

February 26, 2002, Test Column #2
The temperature of the soil and oil mixture was 12°C. Temperature of the unrefined crude
oil ranged between 12°-17°C. 1,562 milliliters of unrefined sweet crude oil was

homogenized with 301.4 in’ of clay-loam soil. This mixture was added to the column,
followed by 1,000 milliliters of ECOSAFE™ solution at 9.0°C. The solution was
absorbed. '

Approximately 31 minutes later leachate began draining from the valve at the base of the
column. Simultaneously, an addition of 1,000 milliliters of ECOSAFE™ solution was

introduced to the Test Column. Most of this solution was absorbed into the soil matrix.

Forty-two minutes later, 850 milliliters of ECOSAFE™ solution was added to the column.
This liquid was absorbed and a final addition of 150 milliliters of ECOSAFE™ solution
was added. The column continued to leach during this procedure. A total of 3,000



milliliters of ECOSAFE™ solution was introduced to the soil column over two hours. The
column was allowed to drain overnight.

February 27, 2002, Test Column #2
The following morning approximately 1,850 milliliters of output fluid was recovered over

an 18-hour period. A slight skim of crude oil was visible on top of the leachate. This
sample was taken to the laboratory for analyses.

Continuing the test, an additional 1,000 milliliters of ECOSAFE™ solution at 11.3°C was
added to the Test Column. This solution was absorbed in two and one-half hours. An
additional 250 milliliters of ECOSAFE™ solution was added and air injection commenced.
Two and one-half hours later, 250 milliliters of water was added to the column. Air
injection continued for the next 16 hours.

February 28, 2002, Test Column #2

From 1600 the previous day, to 0700 Thursday, only 100 milliliters of output fluid had
collected in the leachate jar. No oil was visible on top of the leachate. The procedure
continued with additions of 250 milliliters of water at one-hour intervals for the next three
hours. The air injection continued as well.

A change of procedure was made at the next scheduled fluid addition. Due to the small
volume of leachate recovery, the air injection would be turned off and 1,000 milliliters of de-
ionized water would be introduced to the soil column.

The column could only take 600 milliliters of water. Within two and one-half hours, it
appeared most of the liquid had been absorbed and air injection could continue. Over the
next five hours, only 125 additional milliliters of water and oil was collected.

March 1, 2002, Soil Samples

Two and one-half days after the test began, the plugs were removed from both columns to
obtain soil samples. Samples were taken from the top layer, 18” into each soil column and
the bottom (36 depth) of each column. The 18-inch and bottom grab samples were
extracted by removing the plug and retrieving the soil using a 1 gram soil scoop. The grab
sample colleted from top of the column was taken by removing the cap and inserting a 3
gram soil scoop into the top of the column to remove the soil. The samples were analyzed
for Total Petroleum Hydrocarbon content using EPA Method 1664 and Diesel Range
Organics using EPA Method 8015 Modified.

The results of laboratory analyses are summarized in Table 2 contained at the end of this
report. Full laboratory reports are contained in Appendix A.



Summary

An ECOSAFE.™ solution was tested at 1 part to 100 milliliters of de-ionized water against
a control set using de-ionized water only. Each soil column received five and one-quarter
treatments of either ECOSAFE.™ solution or de-ionized water over two and one-half days.

Air was injected following saturation of the columns and leachate recovery. Soil samples
were collected from each column on the final day.

The total volume of water added to the Control Column was 6,150 milliliters. The
laboratory homogenized 2500 ml of water and removed 75 ml of free crude oil product
before analysis. Of that, 1,000 milliliters was analyzed for TPH content and 1,000
milliliters was analyzed for Diesel Range Organics using EPA Method 1664 and 8015
Modified, respectively. The sample contained 17 mg/L of TPH and 34 mg/L of Diesel
Range Organics.

The total volume of water added to the Test Column was 5,850 milliliters. The samples
were analyzed for TPH content and Diesel Range Organics using EPA Method 1664 and
8015 Modified, respectively. The sample contained 15 mg/L of TPH and 500 mg/L of
Diesel Range Organics.

Time lines are summarized in Table 1 at the end of this report. The results of laboratory
analyses are summarized in Table 2 contained at the end of this report. Full laboratory
reports are contained in Appendix A.

Conclusions
Tests demonstrated that the presence of ECOSAFE.™ appeared to retard the rate of

saturation and fluid movement through the soil columns as compared to fluid flow rates in
the untreated columns.



Table 1

De-Ionized
Control Water
Column | Day Time | Concentrations | Volume (ml) | Comments
Column began
1 2/26/02 | 13:15 | NA 1,000 leaching at 13:22
2 13:22 | NA 600
3 13:40 | NA 400
4 14:20 | NA 600
5 14:34 | NA 150
6 15:00 | NA 250
Total Volume for 2/26/02 3000
Oil has begun leaching
7 2/27/02 07:55 | NA 1,000 from column
Turned on air
8 2/27/02 11:30 | NA 250 compressor
9 2/27/02 16:00 | NA 250 Dan Kelly added
More than 2,000 ml of
oil and water (3 jars)
was delivered to the
laboratory for
Total Volume for 2/27/02 | 1,500 analyses.
Free product on top of
water layer, 200 ml
total volume collected
overnight, air
COmMpressor ran
10 2/28/02 | 07:20 | NA 250 overnight
No additional leachate
11 2/28/02 08:20 | NA 250 collected
No additional leachate
12 2/28/02 9:20 | NA 250 colleted
Turned air compressor
off, column full, will
not accept any more
13 2/28/02 10:00 | NA 900 water.
375 ml of leachate
recovered, 150 ml of
Total Volume for 2/28/02 | 1,650 oil
Total Volume for Test | 6,150




Table 1

ECOSAFE ™
Test Solution
Column | Day Time | Concentrations | Volume (ml) Comments
Column began
1 2/26/02 | 13:12 | NA 1,000 leaching at 13:43
2 2/26/02 | 13:43 | NA 1,000
3 2/26/02 | 13:25 | NA 850
4 2/26/02 | 1500 | NA 150
Total Volume for 2/26/02 3000
5 2/27/02 07:58 | NA 1,000
Turned on air
6 2/27/02 11:30 | NA 250 compressor
7 2/27/02 16:00 | NA 250 ‘Dan Kelly added
More than 2,000 ml
of fluid was
delivered to the
laboratory for
Total Volume for 2/27/02 | 1,500 analyses.
Free product on top
of water layer, 100
ml total volume
collected overnight,
air compressor ran
8 2/28/02 07:20 | NA 250 overnight
No additional
9 2/28/02 08:20 | NA 250 leachate collected
No additional
10 2/28/02 9:20 | NA 250 leachate colleted
Turned air
compressor off,
column full, will not
accept any more
11 2/28/02 10:15 | NA 600 water.
200 ml of leachate
recovered, 25 ml of
Total Volume for 2/28/02 | 1,650 oil
Total Volume for Test | 5,850




Table 2

Lab Analyses Results for Leachate Recovery Test

Soil

TPH Method 1664

TPH, Diesel Range

Baseline Sample mg/kg Organics mg/kg

Control Column 45000 110000

Test Column 37000 101000
Leachate

TPH Method 1664 mg/L

TPH, Diesel Range
Organics mg/L

Control Column #1

17

34

Test Column #2

15

500

Soil

Control Column #1

TPH Method 1664 mg/kg

TPH, Diesel Range
Organics mg/kg

Top 10000 7800
18” 14000 40000
Bottom 3800 8000

Soil

TPH, Diesel Range

Test Column #2 TPH Method 1664 mg/kg | Organics mg/kg
Top 15000 35000
18” 13000 31000
Bottom 6000 7500




APPENDIX A



Enviro-Test Laboratories LLC.

Chemical Analysis Report

US DEPT. OF ENERGY EML
Attn:  LORRI JACKSON

907 N POPLAR STE 150
CASPER WY 82601

Lab Work Order #: L4701
Project P.O. #:

Project Reference: PET

Comments:

Date: 02 MAR 2002

Date Received: 01 MAR 2002

APPROVED BY:

,,/ 1 .e-"_?/ i
L ol

Project Manager

LABQRALQRIES L dbsf-

Phone: (307) 235-5741 Fax:(307) 266-167¢
Toll Free 1(B00)666-030t

Enviro « Test

Fesults are only applicable to samples submitted for analysis,

Limit of Liability; Although care and due diigence is taken in the perform-
ance of our services, our hability in all casas 15 limited to re-analysis at our
expense or refunding the analytical casts charged for the wark perfarmed.

o
=2
)
a
o
o
-



March 2, 2002
Customer: U.S. Dept. Of Energy EML
ETL LLC Job Number: L4701

The following information is pertinent to the interpretation of the gamma spectroscopy
data.

Due to high levels of TPH/DRO in these samples there was significant interference with
the surrogates for DRO and the matrix spikes for both DRO and TPH.

If you have any questions regarding the analysis of these samples, please call us at (307)
235-5741 or (800) 666-0306.

Paul Reeks
Organics Supervisor

v
nviro ¢ Test
Resulls are only applicable to samples sucmitted for analysis.
L ‘A B O R ATO R ‘[E S L L C Limit of Liability: Althaugh care and due diligance is taken in the perlarm-

ance of our services, our liability in all cases .5 fimited to re-analysis at our
expense or refunding the analytical costs znarged lar the work performed,




Chemical Analysis Report
Page: 2 of8
US DEPT. OF ENERG
907 N POPEAR * ML Repoart Date: 02-MAR-02
Work Order: L4701
Rl Lab Sample ID: L4701-1
CASPER WY 82601 Client Sample ID: CONTROL TOP
ATTN: LORRI JACKSON Date Collectad: 01-MAR-01
Sampled By: CLIENT
Project: PET Date Received: 01-MAR-02
Purchase Order: Matrix: SOIL
Parameter ] Result Qualifier . MDL PQL Units DF RunlID Analyzed By
Misc
SGT-HEM (TPH) 10000 200 200 ma/kg R16361 O01-MAR-0200:00 FT
Total Extractable Hydrocarbons as Diesel
Total Extractable Hydrocarbons 7,800 3330 9990 mglkg 333 R16360 01-MAR-02 00:00 SWD
Surrogale: o-Terphenyl Diluted out of Range 67-128 % R16360 01-MAR-02 00:00 SWD

Es L; Enviro « Test

Toll Free 1(800)565-030t

,Aﬂnn“nv.l."

Results are anly applicable o samples submintad for analysis.
L A Bl @Ri % lmL E;‘ Limit of Liability: Although cara and due agiligence is taken in the perform-
L\&:L; 501 ance of our services, our liability in all cases is limited to re-analysis at our

Phane: (307) 235-5741 Fax:(307) 266-167¢ expense or refunding the analytcal costs charged for the work performed.




yL| Enviro « Test

March 2, 2002
Customer: U.S. Dept. Of Energy EML
ETL LLC Job Number: L4650

The following information is pertinent to the interpretation of the gamma spectroscopy
data.

Sample L4690-1 (Control) was received in 3 glass jars and was composited into 1 glass
jar. There was a significant amount of free product (75 mL) floating on the top of the
water. The sample was shaken and sonicated then separated from the free product for
analysis.

If you have any questions regarding the analysis of these samples, please call us at (307)
235-5741 or (800) 666-0306.

Paul Reeks
Organics Supervisor

Results are gnly applicable to samples suomitted for analysis.

: Limit of Liabiity: Although care and due diligence is taken in the pertarm-
X
i L AB O R ATORI E S L L—‘ C . ance of our services. aur liability in all casas :s fimited to re-analysis at our

} expanse or retunding the analytical costs crarged for the work performed.
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Chemical Analysis Report

US DEPT. OF ENERGY EML Page: 2 of4

Report Date: 02-MAR-02
907 N POPLAR
STE 150 o) Work Ordar: L4630
Lab Sample 1D: L4680-1
CASPER WY 82601 Client Sample [D:  CONTROL
ATTN: LORRI JACKSON Date Collected: 27-FEB-02
Sampled By: LORRI JACKSON
Project: PET Date Received: 27-FEB-02
Purchase Order: Matrix: WATER/QIL
« Parameter : Result ; Qualifier MDL PQL Units - | DF RunlID Analyzed: By
Misc
SGT-HEM (TPH) 17 5 5 mglL R16362 2B-FEB-0200:00 FT
Total Extractable Hydrocarbons as Diesel
Total Extractable Hydracarbons 15 5 15 mg/L 10 R16348 28-FEB-0200:00 SWD
Surrogate:  o-Terphenyl Diluted out of Range 52-133 % R16348 28-FEB-02 00:00 SWD

v
nviro ¢ lest
Results are only applicable to samples suomitted for analysis.
L A BQ\(BS %’;I;Q P T S{ lm g“ Limit of Liability: Although care and duz ciligencs is taken in the perform- O
£1 ] Casg'. y J'g 2601 ance of our services, our liability in all casas is limited to re-analysis at our o

Phone: (307) 235-5741 Fax:(307) 266-167¢ expense or refunding the analytical cests charged for the work performed.
Toll Free 1(800)586-0301
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Chemical Analysis Report

US DEPT. OF ENERGY EML Page: 3 of 4
907 N POPLAR ST Repaort Date: 02-MAR-02
Woark Order: L4690
STE 150 .
Lab Sample ID: L4690-2
CASPER WY 82601 Client Sampie ID: TEST
ATTN: LORRI JACKSCN Date Collected: 27-FEB-02
. Sampled By: LORR! JACKSON
PTO]EC‘: PET Date Received: 27-FEB-02
Purchase Order: Matrix: WATER/OIL
Parameter : : Result” - Qualifier ~*MDL = PQL Units - DF RunlD Analyzed By
Misc
SGT-HEM (TPH) 34 5 5 ma/L H16362 28-FEB-0200:00 FT
Total Extractable Hydrocarbons as Diesel
Total Extractable Hydrocarbons 500 50 150 mg/L 100 R16348 28-FEB-0200:00 SWD
Surragate:  o-Termhenyl Diluted out of Range 52-133 % R16348 28-FEB-0200:00 SWD

i v

| ENVIro ¢ lest

i Results are only applicable to samples suomitted for analysis. & ACCa
i L AB%A‘J; QPEL LL“L g;ﬁ Limit of Liability: Although cara and due diligence is taken in the perform- Sl *a,
£ 15°St C T ing 32601 ance of our services, aur liability in all cases is limited to re-analysis at our \\ﬁ' > i
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Reference Information

Page: 4 of 4

Report Date: 02-MAR-02
Work Order: L4630
|

The following is the Description of sample Qualifiers where applicable:

e following Preparation/Extraction Methods were performed:

ETL Test Code and Matrix Test Description Methodology Reference (Based On}

TEPH-DRO-CA Water Total Extractable Hydrocarbons as Dieseal SW-845 351CC

TPH-CA Water SGT-HEM EPA Method 1664
The following Analytical Methods were performed:

ETL Test Code and Matrix Test Description Methodology Reference (Basad On}

TEPH-DRO-CA Water Total Extractable Hydrocarbons as Dieseal SW845-3510/80158 Modified

TPH-CA Water SGT-HEM EPA Method 1864 SGT-HEM EPA Methad 1684

Y
Enviro « Test
Results are only applicable to samples subminad for analysis.
L 5\ B O R ATO R [ E S L L C Limit of Liability: Although care and dus diligence is taken in the perferm-
4 -

ance of our services, our hiability in 2il cases is limited 1o re-analysis at our

vmanen Ar rabiadine tha analubiesl ~ase fnaccad ine tha work nartormed




ENVIRO-TEST QC REPORT

Sliént: US DEPT. OF ENERGY EML Page 1 of 2
| 907 N POPLAR ST STE 150 Report Date:  Mar. 02, 2002
' CASPER WY 82601 Workorder: L4690
Contact: LORRI JACKSON
st Matrix Reference Result Qualifier Units ' Limit Analyzed
TEPH-DROQ-CA \Water
Batch R16348
WGE12724-1 BLANK
Total Extractable Hydrocarbon: <0.5 mg/L 28-FEB-02
WG12724-2 B3 Amaunt
Total Extractable Hydrocarbon: 109 % 500 70-130 28-FEB-02
WG12724-3 B3SD WG12724-2 RPD
Total Extractable Hydrocarbon: 106 % 2.8 20 28-FEB-02
PH-CA Water
Balch R16362
WG12733-1 BLANK
SGT-HEM (TPH) <5 mg/L 28-FEB-02
WG12733-2 LCS Amount
SGT-HEM (TPH) 100 Ya N/A 241 28-FEB-02
WG12733-3 LCSD WG12733-2
SGT-HEM (TPH) 91 Ya 10 2 28-FEB-02

Product - Batch and Sample Number Relations.

TEPH-DRO-CA 1

R16348 L4690-1 L4690-2
TPH-CA 1

R15362 L4690-1 L4690-2

v
| Enviro » Test
; Results are anly applicable to sampies submitted far analysis,
L A B O R fé\"l"C) R 1’ E S L L C Limit of Liability: Although care and due diligance is taken in the perform-

1

ance of our services, our liability in all cases is limited to re-analysis &t our
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Reference Information

Page 2 of 2
Report Date: Mar. 02, 2002
Work Order L4630

The following is a description of Sample types that where applicable:

BLANK Laboratory Blank

BS Blank Spike

BSD Blank Spike Duplicate

LCS Laboratory Control Spike
LCSD Lab Control Spike Duplicate

The following is a description of sample Qualifiers that where applicable:

i v
' Enviro « Test
2 Res_ul!s are g_nly applicable to samples su_t:_rmned for analysis.

‘; L A B O R ATO RI E S L L C ] Limit of Liability: Aithough care and due diligence is taken in the perfarm-

ance of our services, our liability in all casas s limited 1o re-analysis at our
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Enviro-Test Laboratories LLC.

Chemical Analysis Report

US DEPT. OF ENERGY EML Date: 02 MAR 2002
Attn:  U.S. DEPT. OF ENERGY

907 NORTH POPLAR

CASPER WY 82601

Lab Work Order #: L4685 Date Received: 26 FEB 2002
Project P.Q. #:

Project Reference:

Comments:

APPROVED BY:

Project Manager

: v
| Nnviro ¢ lest
Aesults are only applicatle 1o samples sucminad for analysis.
L %z?’v@ & g’LQ B I E ngg Limit of Liability: Although care and due dilige~ce is taken in the perform-
H = SU13( Stréerca par, Wy mi.lg' * ance of sur services, aur liality in all cases s imited to re-analysis at aur
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March 2, 2002
Customer: U.S. Dept. Of Energy EML
ETL LLC Job Number: L4685

The following information is pertinent to the interpretation of the gamma spectroscopy
data.

Due to high levels of TPH/DRO in these samples there was significant interference with
the surrogates for DRO and the matrix spikes for both DRO and TPH.

If you have any questions regarding the analysis of these samples, please call us at (307)
235-5741 or (800) 666-0306.

Paul Reeks
Organics Supervisor

i v
[ i Enviro « Test ~ R
esulls are anly applicable to samples submitied far analysis,
? L A B O R AT O R IE S [ L C Limit of Liability: Although care and due ciligence is taken in the gerform-
ot -

! ance of gur services, aur liability in all casas is limited to re-analysis at our
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Chemical Analysis Report

- Page: 2 of4
US DEPT. OF ENERGY EML
‘ 307 NORTH POPLAR Svepﬂ‘:réza 18 e
ork Order;
CASPER WY 82501 Lab Sample 1D L4685-1
i ATTN: U.S. DEPT. OF ENERGY Client Sample [D:  CONTROL
‘ _ Date Collected:  26-FEB-02
el Project Sampied By: CLIENT [
| Purchase Order: Date Received:  26-FEB-02 [
I Matrix: SOIL |
‘ Parameter : it Result e (s Qualifier ~ MDL - -PQL Units 'DF " RuniD Analyzed By l
Misc
SGT-HEM (TPH) 45000 200 200 mgkg R16361 28-FEB-0200:00 FT
Total Extractable Hydrocarbons as Diesel
Total Extractable Hydrocarbons 110,000 3330 9590 mafkg 333 R16349 28-FEB-0200:00 SWD
Surrogate: o-Terphenyl Diluted out of Range 67-126 % R16349 28-FEB-02 00:00 SWD

H ; A R
8 T Results are only applicable to samples sucminad far analysis.

£ 3 AT
[ L L\ EQNQ %’LQR Ii’%! f Limit of Liability: Aithough cars and due diligance is taken in the perform- o i 0"‘0,,
E ‘ ast 15651 asger~Nyoming 32601 ance of gur services, our iabiity in all casas 15 limited to se-analysis at our \Mg



Chemical Analysis Report

US DEPT. OF ENERGY EML
‘ 907 NORTH POPLAR

Page: 3 of 4
Repaort Date: 02-MAR-02
Wark Order: L4685

ATTN: U.S. DEPT. OF ENERGY Client Sample 1D:  TEST
\ _ Date Collected: 26-FEB-02
Project: Sampled By: CLIENT
Purchase Order: Date Recaived: 26-FEB-02 |
r Matrix: SOIL |
‘ Parameter : Result Qualifier MDL PQL Units DF ARunl!D Analyzed By .
Misc
SGT-HEM (TPH) 37000 200 200 ma/kg R16361 28-FEB-0200:00 FT
Total Extractable Hydrocarbaons as Diesel
Total Extractable Hydrocarbons 101,000 3330 9590 mg/xg 333 R16349 28-FEB-0200:00 SWD
Surragate:  o-Terphenyl Diluted out of Range 87-126 % A16349 28-FEB-0200:00 SWD

.| Enviro « Test
| LARQRATORIES, L b

P oo AT ANE ETAY Sl INTY SR 18T

Aesults are only apalicable to samplas submitted for analysis,

Lirmit af Liability: Aithough cars and dus Siigence is taken n the pertarm-
ance of aur sarvices, our liability in all cas2s s limited 1o re-analysis at our
exoansa ar refunding the analvtical cosis znzrcad lor the work performed.



Reference Information

Page: 4 of4

Report Date: 02-MAR-02
Work Order: L4685
The follawing is the Description of sample Qualifiers where applicable:
" e following Preparation/Extraction Methads were performed:
ETL Test Code and Matrix Test Description Methodolegy Reference (Based On)
TEPH-DRO-CA Sail Total Extractable Hydrocarbons as Diesel SW-846 3540C
TPH-CA Soil SGT-HEM EPA Method 1684
The following Analytical Methods were performed:
ETL Test Code and Matrix Test Description Methodaology Reference (Based On)
TEPH-DRO-CA Soil Total Extractable Hydrocarbons as Diesel SW846-80135 Madified
TPH-CA Soil SGT-HEM EPA Methed 1664 SGT-HEM EPA Method 1664

§ v
 Enviro e lest
i Results are only applicable to samples submutted for analysis.

i .’ Linmit of Liability: Although care and due diligarce 1s taken in the parform-
H L .{"\ B O R ’L\TO R I E S [—‘ I—’ C - alnce af our ;:en:ices. aur liability in alll-l-:asl;s 15 il-'nli{eﬂ lo re-analysis at gur

H e B e B |




ENVIRO-TEST QC REPORT

Slient: US DEPT. OF ENERGY EML Page 1 of 2
907 NORTH POPLAR Repor‘t Date: Mar. 02, 2002
CASPER WY 82601 Workorder: L4685
Zontact: U.S. DEPT. OF ENERGY
st Matrix Reference Result Qualifier Units Limit Analyzed
1 EPH-DRO-CA Sail
Baich R16349
WG12725-1 BLANK
Total Extractable Hydrocarbon: <10 ma/kg 28-FEB-02
WG12725-2 BS Amount
Total Extractable Hydrocarban: 110 % 500 70-130 28-FEB-02
WG12725-3 BSD WG12725-2 RPD
Total Extractable Hydrocarban: 117 Ya 6.2 20 28-FEB-02
WG12725-4 MS 4685-1 Amount
Total Extractable Hydrocarbon: 1620 Ya 5 70-130 28-FEB-02
WG12725-5 MSD WG12725-4 RPD
Total Extractable Hydrocarbon: -1060 % 957 20 28-FEB-02
PH-CA Sail
Batch R16361
WG12732-1 BLANK
SGT-HEM (TPH) <200 mg/kg 28-FEB-02
WG12732-2 BLANK
SGT-HEM (TPH) <200 magkg 01-MAR-02
WG12732-3 LES Amaount
SGT-HEM (TPH) 108 Ya N/A 2-2 28-FEB-02
WG12732-4 LCS Amount
SGT-HEM (TPH) 83 Y N/A 2-2 01-MAR-02
WG12732-5 MS Amount
SGT-HEM (TPH) 142 % N/A 2-2 01-MAR-02
WG12732-6 MSD WG12732-5 RFD
SGT-HEM (TPH) 170 Ya 20 2 01-MAR-02
*roduct - Batch and Sample Number Relations:
TEPH-DRO-CA 2
R16349 L4685-1 L4685-2
TPH-CA 2
R16361 L4685-1 L4685-2

5 v
1 | Enviro » Test
'_ Z Aesults are anly applicable to sampies susmitad far analysis,
; 8 L ‘_\ B O R ATO R I ES L L C Limit of Liability: Although care and due diigence is taken in the perfarm-
4 = ance af our servicas. our liability in all c2sas s limited to re-analysis at our

420 Waet tat Straat Macnar Whinminn 82801 arm@nsa or ratindins tha ansiuheal cnste chacnad bne tha work macrtnemed

P



Reference Information

Page 2 of 2
Repart Date: Mar. 02, 2002
Work Order L4685

The following is a description of Sample types that whera applicable:

BLANK Laboratory Blank

BS Blank Spike

BSD Blank Spike Duplicate
LCS Laboratory Control Spike
MS Matrix Spike

MSD Matrix Spike Duplicate

The following is a description of sample Qualifiers that where applicable:

Aesults are anly applicable to samples susmined for analysis.
T Lirmit of Liability: Although care and due diligance is taken in the perlarm-
A . i 2 -
ok \ B O R ‘A\ I O R I E S L L C : ance of our services, our liatility in all casas s imued to re-analysis at our
expense ar retunding ihe analytical costs cnarged for the work performed.




Chemical Analysis Report

US DEPT. OF ENERGY EML

Page: 3 of 8

307 N POPLAR Report Date: 02-MAR-02
! STE 150 Wark Order: L4701
Lab Sample ID: L4701-2
I CASPER WY 82601 Client Sample ID:  CONTROL 187
| ATTN: LORRI JACKSON Date Collected: 01-MAR-01
] ; Sampled By: CLIENT
r. Project: PET Date Received: 01-MAR-02
| Purchase Order: Matrix: SOIL
E Parameter Result Qualifier  MDL PQL Units DF RuniD Analyzed By
i
Misc
SGT-HEM (TPH) 14000 200 200 ma/kg R18381 01-MAR-0200:00 FT
Total Extractable Hydrocarbons as Diesel
Total Extractable Hydrocarbons 40,000 3330 5990 ma/kg 333 R16360 01-MAR-02 00:00 SWD
Surrogate: o-Temhenyl Diluted out of Range 67-128 % R16360 01-MAR-0200:00 SWD

isles

Dhnnne

v
nviro ¢ Test
ABORALORIES, L G

FTATL TASETAN CanrAINTY AES 1ETE

Results are only applicable 10 sampies submitad for analysis.

Limit of Liability: Although care and due diigence is taken in the perform-
ancea of our serices, gur liability in all casas s imited to re-analysis at our
axpanse or refunding the analviical cosis caarced for the wark nadarmead.




Chemical Analysis Report

US DEPT. OF ENERGY EML Page: 4 of 8

Report Date: 02-MAR-02
307 N POPLAR
STE 15 OFLA Work Order: L4701
; Lab Sample |D: L4701-3
CASPER WY 82601 _ Client Sample ID:  CONTROL BOTTOM
ATTN: LORRI JACKSON Date Collected: 01-MAR-01
Sampled By: CLIENT
Project: . PET . Date Received: 01-MAR-02
Purchase Order; Matrix: SOIL
Parameter Result ¢ Qualifier  MDL PQL Units DF RunlID Analyzed By
Misc
SGT-HEM (TPH) 3800 200 200 ma/kg R18361 01-MAR-0200:00 FT
Total Extractabie Hydrocarbons as Diesel
Total Extractabie Hydrocarbons 8,000 3330 9990 ma/kg 333 R16360 01-MAR-02 00:00 SWD
Surrogate:  o-Terphenyl Diluted out of Aange 67-126 % R16360 01-MAR-02 C0:00 SWD

v
nviro ¢ lest
Aasults are anly apelicable to samples submitted for analysis.
L A E%AQBGATQ RS&LE’SV lmlgg; Limit of Liability: Although care and due diligence is taken in the perform-
Siree ~Nyemi 501 arce of our servicas, our iability i all cas2s is limitad to re-analysis at our
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Chemical Analysis Report

US DEPT. OF ENERGY EML

Page: 5 of8

907 N POPLAR Report Date: 02-MAR-02
STE 150 Work Order: L4701
Lab Sample ID: L4701-4
GASPER VIX- 02501 Client Sample 1D:  TEST TOP
ATTN: LORRI JACKSON Date Collectad: 01-MAR-01
Sampled By: CLIENT
Project: PET Date Received: 01-MAR-02
Purchase Order: Matrix: SOIL |
Parameter Result Qualifier MDL PQL Units DF RunlO Analyzed By %
Misc
SGT-HEM (TPH) 15C00 200 200 mglkg R16361 O1-MAR-02C0:00 FT
Total Extractable Hydrocarbons as Diesel
Total Extractable Hydrocarbons 35,000 3330 3950 mg/kg 333 R16360 01-MAR-02C0:00 SWD
Surrogate: o-Terphenyl Diluted out of Range 67-126 % A16360 01-MAR-02 C0:00 SWD

Enviro ¢ Test
LABLRRALOQRIES, ks Ceor

At et

Results are only applicable to samoles submittad for analysis.
Limit of Liability: Although care and due Siligenca is taken in the perform-
ance of our sanices, our liaoility in all cases is hmited to re-analys:s at aur




Chemical Analysis Report

US DEPT. OF ENERGY EML Page: 6 of8

907 N POPLAR Report Date: 02-MAR-02
STE 150 Work Order: L4701
Lab Sample ID: L4701-5
CASPER WY 82601 Client Sample ID:  TEST 18'
ATTN: LORRI JACKSON Date Cailected: 01-MAR-01
Sampled By: CLIENT
Project: PET Date Received: 01-MAR-02
Purchase Order: Matrix: SOIL
! Parameter Result  Qualifier ~ MDL PQL Units DF RunlC Analyzed By
Misc
SGT-HEM (TPH) 13000 200 200 markg R16361 01-MAR-0200:00 FT
Total Extractable Hydrocarbons as Diesel
Total Extractable Hydracarbons 31,000 3330 3930 ma'kg 333 FR16360 01-MAR-02 00:00 SWD
Surrogate:  o-Terphenyl Diluted out of Range 67-128 % R16360 01-MAR-0200:00 SWD

I L ./_\ EQ& ,_\s Q@P aLE ) lm g‘ Limit of Liability: Although care and due diligence is takan in the perform-
3 = Warst 1585 c b"‘/ rlrg 2601 ance af our services, our fiaodity in all cases is limited ta re-analysis at our

i Bhna: (AT WIS T8 Cand AT Ase 1o awnanca nr rakimeine s amobetiael aamen ahmes e fas sl imnhe o b o

i k4
EEL % EHV er = Te St Results are only appiicadle to samples subminted for analysis.



Chemical Analysis Report

Page: 7 of8
US DEPT. OF ENERGY L
EM Report Date: 02-MAR-02
907 N POPLAR
STE 150 Wark Order: L4701
Lab Sample ID: L4701-6
ATTN: LORRI JACKSON Date Collected: 01-MAR-01
Sampled By: CLIENT
Project: PET Date Recaived: 01-MAR-02
Purchase Order: Matrix: SOIL
f 2
| Parameter Result = Qualifier MDL PQL Units DF RunlID Apalyzed By
Misc _
SGT-HEM (TPH) 5000 200 200 ma/kg R16361 O01-MAR-0200:00 FT
Total Extractable Hydrocarbons as Diesel '
' Total Extractable Hydrocarbons 7,500 3330 8980 mg/kg 333 R18360 01-MAR-02 00:00 SWD
Surrcgate:  o-Terphenyl Diluted out of Range 87-128 % A16360 01-MAR-02 00:00 SWD

i v
[ Enviro « Test
i Results are only applicable 1o samples subminad for analysis.
% LA BQJ&A@&R;E%[ L g"' Limit of Liability: Althaugh care and due diligence is laken in the perform-
1 LCaspersviyoming 32601 ance of our services. our liability in all cases is limited to re-analysis at our

L
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Reference Information

Page: 8 of8

Report Data: 02-MAR-02
Wark Order: L4701

The following is the Description of sample Qualifiers where applicable:

‘he following Preparation/Extraction Methods were performed:

__ETL Test Code and Matrix Test Description

Methodology Referance (Based On)

TEPH-DRO-CA Sail
TPH-CA Sail

Total Exiractable Hydrocarbons as Diesal
SGT-HEM EPA Method 1664

The following Analytical Methods were performed:

SW-846 3540C

Methodology Reference (Based On)

ETL Test Code and Matrix Test Description
TEPH-DRQ-CA Sail Total Extractable Hydrocarbaons as Diesel
TPH-CA Sail

SGT-HEM EPA Method 1664

E’%L? Enviro « Test
!

SW845-8013 Medified
SGT-HEM EPA Methed 15884

Hesults are only applicable to sampies submittad far analysis.

L QL B O R ‘L\TO R [ E S L L C Limit of Liability: Although care and due diligence 15 taken in the perfarm-
L i -

ance of our services, our liability in all casas is limited to re-analysis at our
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ENVIRO-TEST QC REPORT

Client: US DEPT. OF ENERGY EML Page 1 of 2
CASPER WY 82601 Workorder: L4701
Contact: LORRI JACKSON
ast Matrix Reference Result Qualifier Units Limit Analyzed
TEPH-DRO-CA Sail
Batch R16360
WG12731-1 BLANK
Total Extractable Hydracarbon: <10 ma/kg 01-MAR-02
WG12731-2 8s Amount
Total Extractable Hydrocarbon: 105 Y 500 70-130 01-MAR-02
WG12731-3 BSD WG12731-2 ' RPD
Total Extractable Hydrocarbon: 107 Ya 1.9 20 01-MAR-02
WG12731-4 MS L4701-1 Amount
Total Extractable Hydrocarban: -840 Ya 500 70-130 01-MAR-02
WG12731-5 MSD WG12731-4 RPD
Total Extractable Hydrocarbon: -440 % -37 20 01-MAR-02
TPH-CA Sail
Batch R16361
WG12732-1 BLANK
SGT-HEM (TPH) <200 mg/kg 28-FEB-02
WG12732-2 BLANK
SGT-HEM (TPH) <200 mag/kg 01-MAR-02
WG12732-3 LCS Amount
SGT-HEM (TPH) 108 % N/A 2-2 28-FEB-02
WG12732-4 LCS Amount
SGT-HEM (TPH) 83 Yo N/A 2-2 01-MAR-02
WG12732-5 MS Amount
SGT-HEM (TPH) 142 % N/A 2-2 01-MAR-02
WG12732-6  MSD WG12732-5 RPD
SGT-HEM (TPH) 170 % 20 2 01-MAR-02
Product - Batch and Sample Mumber Relations:
TEPH-DRO-CA 2
R16360 L4701-1 L4701-2 L4701-3 L4701-4 L4701-5 L4701-8
TPH-CA 2
R16361 L4701-1 L4701-2 L4701-3 © o L4701-4 L4T01-5 L4701-6

| Enviro e Test

: Results are only appiicable to samples submitted for analysis.
3

I __\ B O RATO R 1 E S LL C Lirmit of Liability: Although care and due dilgence is taken in the perform-
{ R e e g ’

ance of our services, gur liability v all casas is limited fo re-analysis at our




Reference Information

Page - 2 of 2
Report Date: Mar. 02, 2002
Wark Order L4701

The following is a description of Sample types that where applicable:

BLANK Laboratory Blank

BS Blank Spike

BSD Blank Spike Duplicate
LCS Labaratory Control Spike
MS Matrix Spike

MSD Matrix Spike Duplicate

The fallowing is a description of sample Qualifiers that where applicable:

; .4 :
| Enviro » lest
Rasults are only applicable (o samples submited lar analysis.
i L AB O R ATO R [E S L L (" Lirnit of Liability: Although care and due diigenca is taken in the perform-
o i ance of gur services, our habity i all casas s hmitad to re-analysis at our

!
l' aynansa ar raftindinn tha analuliral ~rctz ~azrcad fne tha wark Rarfarman




Enviro-Test Laboratories LLC.

Chemical Analysis Report

US DEPT. OF ENERGY EML Date: 02 MAR 2002
Attn:  LORRI JACKSON

907 N POPLAR ST STE 150

CASPER WY 82601

Lab Wark Order #: L4680 Date Received: 27 FEB 2002
Project P.O. #:

Project Reference: PET

Comments:

/ 7

e 2
.f.'»-"’"_‘_ g
APPROVED BY: R ,’/%fcc'fa.-m/
A '

Project Manager

!

v
 Enviro « Test
3 Results are only 'applicabre to samples suomitted lar analysis. AR
§ LAZBAQ Ml Qs}‘é)m[ &n 3: Limit af Liability: Althcugh care and due diligence is taken in the pertarm- P A o%f
5 t45tSkaat'c : i g0+ - ance of aur services, our liability in all cases s limited to re-analysis at our \&MK' &
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